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Title: 

N-ACYL CYCLIC AMINE DERIVATIVE 



Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound having highly selective 
antagonistic actions on muscarine M3 receptors and useful for treating diseases in the 
respiratory system such as chronic obstructive pulmonary diseases, asthma, pulmonary 
fibrosis, pulmonary emphysema or rhinitis. SOLUTION: This compound is represented by 
formula I [A1 to A3 are each a (substituted) 1-3C alkylene; Ar is a (substituted) aryl or the 
like; (k), (m) and (n) are each 0 or 1 ; R1 is a (substituted) 4-5C cycloalkyl; R2 and R3 are 
each H, a 1-8C alkyl or the like; R4 is H, a (substituted) 1-10C alkyl or the like; R5 is H, a 

lower alkyl or the like; and R6 is H or a lower alkyl], e.g. (1S,7 R)-9- (2R)-2-((1 R)-3,3- 
difluorocyclopentyl)-2-hydroxy-2-phenylacetyl}-4- iminomethyl-4,9-diazabicyclo[5.3.0] 
decane monohydrochloride. The compound represented by formula I is produced by a 
method, etc., for reacting, e.g. a compound represented by formula II or its salt with a 
compound represented by formula III (L is a leaving group; R5p is H, a lower alkyl or the 
like; and R6p is a protecting group of imino or the like) or its salt, providing a compound 
represented by formula IV or its salt and, as necessary, removing the protecting groups. 
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[0081] *8m&b ( I ) 14. «iJ4TE<oi!Jt 

&x»4iaswfc^-«5rffisf fc: 4 o w&r * i fc 
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HRSC (ID 
[0 0 8 3] 
Htl8] 
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A 1 , A*, A 3 . Ar, k. m, ru R 1 . 



HO 
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-smxizzcDi&t , — (III) 
[-fki 9] 

N — R 6p 



R 5 P 
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[0 084] [5£#. L(±flMM*SrSiftL ; R 6 H4*« 

JS-?. ®ST;^;PSX«4-N (R7p) R«p-efl£:fx.S> 

i4ffi»7Vl^Pa££®**-s ] T'^£ft<Mt£«i4-£ 
tfHSfc — fi^ (IV) 

[0085] 

[ft2 0] 



N— R 6p 



Ar O / <A 1 ),«^^(A 3 ) n 



R* R 6 P 



(IV) 



[0086] [5S"f. A», A*. A 3 S Ar. 

n. RK RK R 3 . R 4 . R 5p &t>*R 6 >t4Mfe<^:&i*£ 

TSl§ft&ft-^X(4^f&2: U <&K(cft 

«SBSSrlft±-r*ii:fc:J:>3. HR* ( I ) T«$ 
il-6-fb-^!lX(4-?-OJg?rS©&-rs £ i: #T'# £ . 

[0087] iferaStfc^T. RiSHlK+tcRJGKW 

[0088] r7>$yaX<4-f Syafe^ftBBIj k LT 
(4, ffli.tfOS'A'S, p-^h^fy^yy/H. 3, 

- - h n^y ^yXh H y ;|^S . h y 
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t e r t -yfvpyy^;i^y/p^<offl^T^df 

/P^y/l^ ; 0S*.fcr 7 9ul)vm ; f^Jf^^y ?•'>- 

^r-fe^a. tv^a-f/ua. ^W4ivm, xh^f^ 

#;U;j-;-/i^ t e r t -7>df vtf/^-tf^l^ ^> 
[0089] HRsft (ID, (III) X(4 (IV) 

Z'&zti&ik&Vaco r^j tit. r $ y gx(4-r $ y s 
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[00 90] LT^ix* r»«j kLXli. Mtil 

mmw^. nausea. a^tgff^ADyygf ; 

jLttXh*5&* xh^fi^ Vh^xS. rn^i 

rvj 1 - YV)Vmx\± 1 -ov h u TV 

[009 1] H&iS (II) TmtStl&it&lfaXteZ CO 
tet-mrt (III) T*£ft£^1^Xf2: 
M±. ilif . ^(11) •C'^^ix-g.-fb-^lXfi'?-^ 

1 ^/Hcfcf LT . 3* ( I I I ) V&Zti&ik&faXli* 
1 t/l'Srv » Lj&fJ^e/K » * t < (2 1 ~ 2 ^E/WB 

[0092] agpFSttaaiEfc i/cii, «^.or^ * y- 
^mmm&mm ■, ^-iv^iv** r>\ n , n - 

[0093] RlEiBBUi, -7 OX^UUfcfc 

fflV%4Sa^>aijS, #4 L<li-20-C-l 0 0°CT'& 
•i>. 

[0 0 94] RlSlftBKi. ilS. 5^-7H^, #4 

L < fa 1 04HBh~ 2 4 IWH-C**. 

[0095] JJERJEtt. KmznmizWshhtziblz®. 

[0096] mmmt itit «*tf*iK*sw- h v 

N, N-^yrnt/l'Xf^Sy, N-^f;^ 
>-. N, N-y^W-'Jy, 1, 

o [5. 4. o] *?y-r#-7 -iy (DBU) . 1 . 

5-^'7ft^n [4. 3. o]yt-5-iy (D 
BN)S?^)tB3»J!g|BaiT5y;«i«rtrU> ? ^. 4- 

[0097] i( I I I ) <9-ffc& 

ft 1 ^Mzft LX , 1 * J*;K *f 4 L < (2 1 ~ 
[00981 — Jr, ifERJSC&WC. *(III)« 

it-ism t LxfmwiMc&fo*imT&m&* mms 
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£ fc##4 L< . SMBli: LTti:^ (III) tftffc^ft 

ranrttk lt. ( 1 1 ) mt-smcommt-S'® £ mm 
■t&tzn. (in crmmit&fat. sin 

I ) fcHWWfc: 1 : l^fJ^-T'SJiE^-ti- 

&<li:a*&i,*?4L<. 3t(I I ) c9-ft£ftOi&£teffl 
-r&£#i2. *»EiRfc:j3»t*Ji«l!S:l8*+*i^-*<ofc: 

[0099] gOE^T^. MftcoWmZ'trW 
(IV) r»§*lMfc^X«*<3&^II£j£!Ba£&S 
i t h . Z\<Oi. 0 l/Z Lxn btitz^-Mft (IV) 

x-mzix&ik&mxiiJrnt&z , Sifetea-JTWRL. 

XJififM-f ^fcJfctT. rs/ixii^ 

[0100] «M»<7)i^*^(i. 

BflWk^Hi ( I ) <03cJ£tttSst=J: OS*** 1 , -eix@* 

0iJi.(f7°aT-x'7 i ^ 7" • • A y 

■ ■ i/y-ti/X (Protective 

Groups in Organic Synthes 

is),T. W. ^U— y (T. W. Greene) 
f, John Wiley & Sonstt(1981 

^ ) mzMMnjjmxteztiizm t h ^m,z^ x . 

0.01 ^zJl—i^micom. L < (2 h U 

Be. lS®t^. X(2^;l— ^iS*iJc7)Jg*. #3. L 

; **-fb^S«g*^ v » -fb^WiiTEXti:^ ^ >-* 

[0101] ±3E<0*i£CJ: 0»t*ufeHRS ( I ) CO 
-fL-^%X(i-?-<7)^<7)m^i • »^(x. 0iJi.{i'^y^^;P, 

o7h/77^- jSHEHitBXtiStSA • Si»^OS 
mcDfrffi^&Zm&XlZffigMfriirhitXfi oZtizX 

[010214ft. — j&sS ( I ) ^t^Xti^cOJg 
( I ) (^ffc^ftX»i5feRlG^)JKH'ffc^BitCjaS!SrfiiaK 

*t&zti>*smx'$>&. 

[0103] -« ( i ) mtsmxizzcomt. s?£ 

[0104] (. I ) cr>i££m±. ZcDi&b 

[01051 ±f Z<7)t&cr>$£m%m t LTfi. WiifsS 
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z^mm^mm^mcouTumuzm. 

femMtt-thjH ( I ) <7Xt-&m^L<l±*cr > i&£m^ 

mzmx Ltzm. ztizmmcomx-tm lx 

[0106] HRiC (II) Xti (III) T£cS*i.4 

[ffl^ltai^PCT/ J P 9 9/0 0 4 6 

10-33104 0-5|-BI!««. TyfA'yf 
■ ^" 5 — • A y^-fy g -^/P ■ If ^yaV ( A n g 
ew. Chem. Int. Edit. ) . 6^, 566 

1(1 967^) ; i^^-bf- < -v 9 
y (Synth. Commun. ) 
1 731(1 995^) ; H. 27 
31 ( 1 997^) ; JvW- ■ 

■tSXbiJ-(J. Org. Chem. ) . 5 2^, 
17001(1987*) ; PI. 57^. 2497H 

( 1 9 9 2*) 3?#ts] xiiifi&ojrifetdiit** 

[0 107] IBg&A 
[0 108] 
[ft 2 1 ] 
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[0109] [a5«f. PHtTkmm.'f-xiiTssmmL 

ix-f ixjfci LT » L < Item®. 1 3r^L8<7) 

r* ° t — mz^-y xi&®.TJi>*ji-mTm&£ tix wc t 



ivv^&l^US^l^tfT/l^l^gfcSifcL ; 
R 4 0 (i*SJS^ L<«7x ^;u*t{H«§ tiT v vc t 
J:v->^S^l^:V^Ll 0OT/^;P*S-Sift-r.S.*\ R 
2 o ^ L < ii R 3 'w-rtifr—lTb -^miz%r> x msi^M 

LiA 1 . A 2 . A 3 „ Ar. k. nu n. R 1 „ R 2 , R3 

*M3t&(4-^ (II) T'fl § ft £ -fb^tfOS^tST- 
*«3K£fcJ:*tff. ( I I ) T'flSftS-rt; 

£ttti, ~Wc&lX'm:Zixhti)Vi£>WDti&%<r>KW& 

mtmz-m^2x-m^ti?>it^mt:i^m^-^3 

Z t iz i. *) w&f& Z t tfX'% h . 

[oiio] --w&ix-mzixhxivxymyj.z.zcnK 
mmmfat , -~m&2X'$kzti&tt&mt 
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1 ~2 t/WB^"^^!) . 

[01113 5KX^*£ft&#^*'^iS<7> r RJCttK* 



wo 9 8/0 5 6 4 1 -t£«He«tf>:*ri£fc:J: oT4** 
[0 1 123 JJBK£££Vvr % ^lT'St^tlStf/Mf 
^Atf/MfSAf 5 H , 1 - if*- 3 - ( 3 - V* ■f-fU 

7 4 jfiL<l41-xfA-3- ( 3-v^f-;U 

[oi 133 %mfe&mcomms.im®iz®mzti& *> 

l-5t;k ffiL<lil-2tA^)tIi«)kf4;i: 
[01 143 fiOBtt, MS. ^8SttaBK+Ttf*Kh.« ^ 

^y-tfy, h;ny. ^noO'-t'y, JM-fcy< 

[01 153 5cJ£*agi2. MS. -7 O'C&^LRJSEfc 

[01 163 SUEBHSBi. as. 5^13—7 BO. #4 

L < (i 1 0 $H8h- 2 4 IWB-Cib -5 . 

[0 1173 4/o. ±SBK*S«R«*Ritt=aW)«fe» 

[0 1 183 ^Wm&tVXte. Mz-& hUx^/PTS 

y ; eu^>. 4-^^ursytfj> ;; >-. ^yyy 
mcn^mr s yfAWf»ii. +ti> 4 - i-v^r 

[01 193 ^rr-^ix-s.^ 

jKy»Xtt*tf>RJSttSi#Hs 1 LX 1 ~ 5 * 

A\ #4L<U:l~2^;UD^@^k^&c:ka*T'# 

[01203 ±ies:j£fct3v^T. Rjmmwz&mizm 
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[0 1 223 KlSftTSL aScO^SSrfi^. HBb«3. 

TrnztLhik^mnm^sffltozn * z t * . 

<J:3t LT f# 4>*ufc-«3!t 3. T* S •fc^ft* . Si£ 

r . r s y aixtt-r s sm<7>&mmcr>m£%.fcZfto z 
[01233 ffneisBiffitcEttLfc 

[0 1 243 JJBXSTftfefutHR* (II) co-fc-£ 

ftk . ( a ) -JK^4_ 
[01253 
[^2 2] 

R 41 =0 4 

[0 1 263 R 41 (i7x-;i-^cS^$ixT^ 
iv^S^Cl'SrV^Ll 0^T;Udf UT-'ySSrSift-r 

<LRJES£ft"frt\ Xli ( b ) KJC(cM#L^vvJ<K»X 

^5_ 
[^2 3 3 

R* 2 — L 1 5 

J&SflTWt t iV^SSCl^^L 1 0 <?)T >V*r ivm* 

flW»tlfe*i-*ii:fcJ:'J, — «W (ID T«*<i 
ZtlX\iX l>J:U09St^l3r^L 1 0<7)T;^1-ST"S> 

[0 1 273 R 41 0 r7x-;u36fc:{BftSfL"rv^t>J: 
v^K3RBcl*v^Ul 0^7^'JfySj kli. ±IBO 
RJG»T«fc:»iW-& r ^ x -^mzWMZ tiX^Xl> 



[0 1 283 LiT'«$ix.|. rj^giaj t LTti. ^iJi. 
[0 1 293 1M. ( a ) tCjott^ y" h yXU7^ft H 

tojS7cwr$y-(tRisti. as. Kje(cmf$«^As: 

[0 1 303 3BPF$Stt»»fc LTti. MUiX-!?/- 
r^. f byt h'D77y, yt J fD-yff , )x-f;l' 
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ti^w&mimw&ifhti. mz*?s-)u, x?y 

[0131] K&i&mii. iIS\ 3 0°C~ift2 0 0 
"C, i?iL<(i^0°C~^l 0 0 °C 2: "T-g. 
ttz. Rmvtfffllt. MIS. 1 0^-7 BH, ft£L< 
{41 0^~2 4l^rat-r^^i:* J T#^. 

[0 13 2] ttz. ±ieS7cWT5y-fbSJS5{i. {aj;i{£ 
7j<3t<ffc*'7#ll-?- h 'J *7A. ^TSTmitttlk-f- MJ ? 

[0133] mjtmt LT7\(.mk$Lmmw*m^&m 

X , 1 ^ ilfipE/K ft £ L < it 1 ~ 1 0 ^)Vt -t h 

[01 3 4 3 1M. ( b ) £fctt&HKj^-CfE£iX&-fl: 
^ifc^HEIi. MS. i&*c7)#£T. KmzM&WZ 

[0135] mmmt lxiz, mux mm^m-r h u 
*7A. ^®7j<^ u <7 'Af^? 'iv* v&mnimm ■, m 

y. n, N-y^w-'jy, i, s-yr^try? 

n [5. 4. 0] ^yf^-T-xy (DBU) , 1 , 
5-y'Tif'b'v-^a [4. 3. 0] Zt-5-xy (D 

b n ) m<n^3w.mffim7 $ y ; «i«rir 0 yy . 4 - 

y. 4 y >j ym<D^mmr 5 y^a^f £>*u #t 

[0136] Sf^fOfiSffl*^ MS, Mf-Ht^ 1 
^/H^LT, 1 ^/kH&S^/K *?*L<f41~l 0 

[0137] SK^ttJffldfc LTJi. 0"J*.t4V*x^ 
x— r/P, xh^tKo^^y. y^cDX— -f 

;HI;<y-fc'y. b/ny, ?nn<y-fe*y. ^yi^-y 
[0138] RJE&gli. as. ^o-c~?^^^s 

[0 13 9] ^it&lCfc^T, T$Sm. -Y S/S. 
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[0140] _1_. 2. 4Xte5X'mZtlhlt£®) 

SWO9 8/0 5 64 1-t&fS, IKISaJlPCT/ 
JP99/0046 2^M». 10-3310 

4 o^-mmmmmmj xitzti^cDjfmzmt&yrm. 

mzz vmm-h z\ t ttx-z & . 
[0141] ^i£i_x'm:Zti&it-&mte. mnrnT 
coumx-mmx'^ h . 

[0142] 
[^2 4] 




ORPP 



R 10 =O 




C0 2 RP 



ORPP 
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[0143] [5^4>. R^VR^tt^-tl-ftL^^^ 

RppJi— Mt^ot, T-fe^— iVXl.i.y^-lV^m^.L 
T€J:< ; R i nilgSlX(i^l&^^lt3^r^L2 0 

»^ l < vmx- Wi&ZtlX V >T t <£ V ^as* Sift 

L ; R 1 1 l4t&ftXli^f&*JO|SffitiSc 3=5rViL 2 0 OfliJK 

o r . immcDxiz&mztiti, 

Xltt*vmTWMZtiX\^X i> iv^^Sflct ; Ar 

-m.^8x-m$ti^t^mtt. tmizmt. mt&m 
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. 7k®^ l < y*c7)7 ■/ SM^^gs 
[01443 R^Rx/R^Htmmmmizmm^mz 

e r t -/f 'Jf^T-fe^-ZP, -f yrot'Jf^ 

-;l#«7* /"lOUi*-* -/V£»j£ Ltti^. 

[0145] HR^JTCSiSih.S'ffc^fijfc LT(i, Mi 
If2-y?a'<yfy-l-^, 3-^oo-2-y 

^n^y-r-y- 1 -jj-y, 3-7ot-2-y^n^y 

1 -:+>\ 3-xb^fy- 2-y?n^yfy- 1 

>\ 3 -7-fe 2-y?n^fv- 1 

MJ5/?n[5. 2. 1. 0 2 - 6 ]f*-4, 
y- 3 -^V^^^f S i i: & . 
[0146] HR&S-CfkZtlhfc&bb s HR*7_-C 
§ ft & -f i: <^&ttflnKi£X{^8l^(i , WIS 

-try, h^xy, ?nn^y-b'y, mt^^y^oy^ 
[0147] — • T)Vy— 

[0148] I/h n— r < ~)VX ■ T)Vy—WM±. M 

[0149] r 1 1 ±«o*e?«x{i^-df vmcommfcm 
iz , mmm&zmm tti^mm^mzm txno 

[0150] ttvmcom7t%.miz. mui*mfc&*7 

[0151] ^IftaXttjRilSftfc. *»£Xtt:** 

ift^s. 51*, 22id 993^) m&smn-tim 

KiOfrdifctf^Cfc, mitt. iHWHtHrMZ 

#\ Xli S^-fL-^#)07j<S?SX{i^-df y Vtt r-fe 

?j-^^A, tH7V'y^iUci, a» H 
5y, .*:?y— ;k 7tb^hu/k i^f-ykx/v** 
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try ^*>^f<oRiE(c}HiM»S:a»s*v^^gtt» 

JBW»*»XliiWIE^HSPSTC, Will vftfim. 
•y-itr-byf^Ty^— *7A. hUX(^^TS 

•v ikfcm » y -vitb sstvmn y -vMttMZ: l Si— WJ 

*, #S!L<lil~2aifflV>T, »it<«-8 0°C 
-18 0XlCD&mx\ 1 07Ha~-7 2 B^SfE ,T 

[0152] Srfc. — JR^6.X(S7T^^^-S"ft-^% 

mZi&mizfe tmm&?>--€rfr-£& z t izz <o mt-th z 
[0153] -m^zx-m^fihit^mi. mm-®. 

[0 154] 
[-ft2 5] 

(a\^< a3 »«- q1 
p 2 — n 7 J^R 2 ' 9 

[0155] [it*. A«liffiKT/Mf/P*"CBSI3it 
T v^T t i v 1 3: V> 1 3 WiWttKr^ * U >-*^ 

Ji, Ztl?tlM& LX . 7y'HI, -hnS. y77 

T7;^^;^^-^^^;^^-;^»X(i7^ay>-m^S:«l* 
l * v ^ L 8 <o r /i^SX(i - A< - Q 2 xm. $ ti h 

W&Wfa\s ; AK A 2 s A3, k, mS.T/n{iMfB^» 

<7)R 24 SIX R 4 o 36^'— ^ ^ x ® WCT )V ^ /^T-gm $ 
tlX v t> ± v \^fHSc 1 sfir v> L 3 iOit^T^^ 



^•^HKOffllWfc LTfflV^^LS*^ R 31 {i — A 4 — Q 2 
X3kZiX&m$:jgM-t&) ] •e*$<x6-(K^«i<07*5^H 

rJ isi3 IV i£—)V& . M I li < V : J)l>** is fj )V#—)V 
7 x *f ^^y*^^-/Hf ^77^/W^f 

b HXJiy N>i:3l7cWT5y'fbMJCSr§-ti-S*\ Xii 

SSBi-r S i b wx-% h . 
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[0 156] ftfc. R 2l XiZR 31 tf-A*-QZTm$tl 



wyKi. -hum. i/T/m. *mm. ^vs, 

tllzi. *) . -Sst 2.(7) R 2 0 a R 3 0 O V ^-f*i*>— R 



[0 15 7] r^'F*. -hnl, j/T/i, 

[0 158]7y HSXti- h Q»)7 5 y^SS 

««Bl7C, jfcx? * y»n» X(i*S<fc&JBISflc£ffl^ 
4*7c3*: i KlfroZb WX'% £ . 

[0159] ^Noyy^c7)T5y*^<7)^(i. 

Lftf^ ±IEO*ft*fflv^lSEfc:<fc Off -3 

[0160] y7yl«7$ y^vcD^fi:. fflxtf* 

[0161] *St*OT5yS^.c7)^(i, WiOT^n 
T ; Jh'WgZm&-t2>Zblz£V)?foZbtf 

[0162] ^"df VS07S s&w&mt* Mz-izm 

ytmr 5 y it. M7t&cr>A<.Mm£fl3mz J: 0 tT o £ # 
[0163] W®.T)\s^*isA)V#-)VmXteT"7)V* 

[0164] ^t;jSttf*>ix-I.X^ (a)Xli(b) 



[0165] rs y« , s *$mmf**vm 

e^mmcomxxim&tmmimizsm ttzjcmz 

[0166] -«*9."C*$*t*^«J«. TtTflR 

[oi67] ^zmcoit-sm^mm*. urn^-fA 
&mmi l zi->zmMzti&. 

(Hargreaves) £>c92r$£ [ B 
r. J. Pharmacol. , 10 7t, 494-5 
0 1H ( 1 99 230 ] SiSftLTffoJt. -T^*>. 

fWjyUW-fReceptor Biolo 
gyttl) . 0. 2nM [ 3 H] -N- ^f;l/X3^7 
iy(84Ci/mmol, New England 
N u c 1 earl) &l^frffr(b£-$8!l£ 0 . 5 m 1 tfO 5 0 
mMM>X-J&®L lOmM MgCl 2 , ImM E 
DTAlI(pH7. 4 ) (frt*M (*->2 0~ 2 5 
■C) , 12 04HSK y^-i^-h l^5^7-<;^ 
— (Packard J-—7 A )V5— 7°V~ h GP/ 
C ) TflSraSiU 1 m 1 <r>*.<$Lt.z b VX-M&^-y 
7 r —X*4 Miftfr Ltl. 7 4 )V9 — £ 5 0°CX' 1 B#H$£ 
ttyyfW^-fPackard 7^?Oyy 
•f-0) fcJniT?^*— KfHfUfc E 3 H] -N-y 

Iz-i/ay^^y^-IPackard h vT'il^V 
V) -CSUtLfc. ^rfc C 3 H] -N-yf;W3^5S 

®mzm-&m-$wm&z . +*-ymt?w7 (ch 

eng and Prusoff) C9:£1£ [ B i o c h 
em. Pharmacol. , 2 2t, 3099-31 
081 (1973^) ] fcfi£->T, WRytfVK-CJ&S 

C 3 H] -N-yf-;P^.rJ^r^syc7)^$r5 0%ffP$iJ 
-TSStgl-fC^IU^aiK ( I C 50 ) i OUtffiUfeWK^R 

(K i ) fcr±o*bfc. 

[0 168] 

[*1] 



(a) X(i (b) t*i»t*RiBi:H*fc:tmilrr*i 



Ki(nM) 



37.4 



m 3 



0.8 



m 2 /m 3 



46 



[0169] ±IE^ 1 teijtt16Sb&»4>W63Wr «t "5 IC. . *«^^ft^ft«AX* 'J >rn 2 fSftJ; 0 1 m 3 g^ 
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(17) S2 001-39950 (P2001 - 3pDA ) 



(in vitro ) 



1 ) ffiHi5>y h^K(C«(t«M,X«ffcttSQH|| 
*K»^i«ffifc:fi!C^ff S D^Jttt^ -y h (30 

0-5 o o g ) zmnmtzit. *r'C«**as tfe. s 

0m 1 h$£*?£ ( 9 5% 

0 2 , 5%C0 2 il^„ 3 2'C)T-i/cU?/ifXfrt 
fc*«B3I:fJ 0 . 5 g fct t9£RttfcSS L . KMR&b 

?->v ( i o- 9 ~i o- 6 m> *i&mmfr$> 3mmmzx 

iSHU $}V><.^-)VW&fficr>#®m$: 100%t LT* 

2 ) ffiffi^ «y h^*CfcttS^M 3 SSfHSJjiai0ifc 
*K»ftffi«*i£tettVtfrojfc. SD^atte^yf- (30 

0-5 oo g) ^mumz^-t. mfemzLtz. $m 

*7>f W(95%0 2 , 5%C0 2 iiM, 32*C) 
TSI/SLfc'r^-XWfcs Wmftl.. Og. ffihSfi 

# o . 6 g \<zTmmi,tz . &*&>s%ijteWRmzmm l 

fc. lB$fMPP«Ht;L£f£. 1 O^Mco^^N'a— ;Kc«fc 
9 2E]lKSi£-fr. 2@@c7)^;i'ysa-;HR8|^U7r^ 

tMMfc&ftfcBfcs-L (&&v^iii*&B) , -em on-m 

frt>ii fV^-a—tV ( i O" 8 — 1 0" 3 M) £3fgmM.X'M 
g^^ftS'J^rU-VXtfOlR^Srl 0 0%£LTilL 

[0 170] 
[312] 

»2 A^'JV^<»tWft^ffl(in vitro) 



K B (nM) 



80 



0.5 



160 



[0171] ±$m2 lZ7f;-tmMfrt>tyt>fr*J: 0 fc, 

J±X% U ^M,ggtf^tfiaElfc (in vivo) 



1 ) i&IM *tcfctt*«*£«3BfB8 (©A&-*?-) 

ftsmuzti n& nwmjtwm.m t,znt & £ m 

M-t&ZblzXKimmLti,. mM&lzlt, i2-3 6t^ 
» ( 1 0~ 1 5 k « ) coffittfc'- 7)Vj&m% Ltz. ^ 
>- h;-vH: (30m g/k g ) »RrtJft#.fc: J: 0 

fcttf=, TXhf?? (TCK-6 100H. fxXh 

"ftA^f&fsS&Srff-**:. © Al^fc^O.* if 3 U Mi. * 

JIJBfcKtCT „ 40000/z g/m 1 i 9JS&2 0 0 0 
0, 10000. 5000. 2500. 1250. 62 
5. 312. 5. 156. 7 8/z g/m 1 col OSPgco 

*>*:/5-fir- (Rtfgfl) Srfflvv {ggRft J; 0 1 flflJ-f 
Sfit7& i: f^ffl^2fgt^S^-^r7 U >m&ZXV- 3 D v 

-9-3 u vrjew 1 *■ i jarasPRT^< fc t, 2 mm± 

[0172] S9K-fb^% ( 3 m g/m 1 ) 
(±. hy-\Vpb'^— (30m g/k g , i . 

v. ) T. TXb7 : y7<7)*7 ; 7 4~f— &m^X 1 0^ 
^o/v:. ©A^f^. ^yb/^t' ^-^S-^^CJE 
tTilJD^L. «»*IH*Lfc. (RA&-5-4J*fim 

Sfi£3S^ffl (shif tf)ll jj^Cfc 0*«>fc. -e<7) 
^*Sr*3tC^-r. 
[0 173] 

[SI] 



shiftflt = 



[0 174] 
[IS3] 



^3 -CJtt£J3>-»S^ff^tfc«ffeffi 





shift H 




30 



m&iS'-s-m ©^tap ^Hj5&raffi[ 2 ' 

[0175] ±15^3 fcr**IS*3ii>4»HHi9*»*J: 3 C. 

2 ) ftmw xcisft &%m3mmtm (©as-^-) 
mmm&±-&K)fc\ l zft^&mtm$kzm'fet& ztiz 
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(18) S2 001-39950 (P200 l-3uaA) 



£9fWLfc. 2Uk£fcL 2 1 — 2 3511$ (2 0 — 3 0 

g) om&B alb/c&w Azmmttz. wmmm 
ff^msx/mmt. im^mamvr^x^ ( b i 

o system XA, A^xn^t) SrfflV^. ~?*7X 

fcauwErwvx**-* w<— ( p l y 3 2 1 1 > ca 

*U 0HHttH<££ LtetfclcWft><5.x -*-fc*Jg 

^jtSSi^SO — rC*« P enh (enhan 
ced paus e) UHame lraann^JS 
(Am. J.Crit.Care Med. 15 6 , 7 
66-775, 1997) fcft^JtiB Life. ^P e n 

SglS: i'SfiJfi = 

(A Peuhtt) 



hfflSrSJ^, *7^1f- (NE-U0 7, ^Any 
tt) 34H8L ^-9-n'J>-3 0 0mMc5DPRAf5 

Penhl^aCfctlJgLfc. ^t3>jyR 

penh^i) t l*c, »i^tc-c«t^. mmtsmm 

Mwiiz. m%®*MWTe>*y--3 U >RJS(I£ 1 jSISHSIHS 

[0176] 
[*2] 

Penh ii - HHB Penh 



[0177] WBHt&fa ( 3 m g/m 1 ) <7)l&A&-5- 
ii. * 77^-9-'- (NE-U0 7, 3fAo>^t) Srfflv* 
T3 0fWSfT-5fc. l»A»5-54h 2. 4. 6. 8. 2 



fg25£ : «HM*S<*) = (1- 



[0 178] 
[&3] 



-) x 100 



[0 179] 



[*4] 

■4 j^j3^^tmfma.^m 





MM*(%) 






2B£Rfl 








24*ff3] 


48B£Rfl 




95.8 


81.7 


82.7 


79.1 


81.6 


64.9 


41.1 



[oi8o] ±ta^4 £^*s*a»&HH&a«5r «fc 3 tc, 

[0181] VXtntte*) . ( I ) ^-fb-^Hj 

[0182] stiBfloftdWi. JJE<^)fti#«*^)J&« 
XJi^-|»^«>fc:SIIRt=flEffl-f«(clRLT. ftmtzfe 

mx'fo*). mut-vv+y. ?url an. mit^-?>. 

Patent provided by Sughrue 



Bf. ffi^fc. "v.ySM'T/Hi— /K 75b'73' 

[0183] i^^jBJPJW^fflV^TlSKWbSitftffBe 

4«ffc:*ittftafRf5*iSfc:fl!r>TiSi|-rft i f: ^tl 
?§»X{i^jS$ii-ft^tco-CS>-5Ti>iv^ «f 

[oi843 *^. tswmH&mnik&KMk lx. 

x7d/^W. ®Affl^*SflX{i©AfflJSt?fiJ f: ^-ft i i: 
#-C# , S^®Affl«tlPJ{iffli«f^*X«flfi03i^^«Ef*c 

fcasF»x««B» § itx mm-t ft jewt* -» x t> «t t \ 
[oi85] z\tit?comu. *mwt&to ! t-£mn 

Mion, PLLC - http://www.sughrue.com 



(19) 32 001-39950 (P200 1 -3@A) 



<7)1. 0-10 011%, W4L<til. 0 — 6 OSS 

[0186] ^mcoit-^m^mmt Lxtm^-hm 

0. 0. 1-1 OOmg/kg^l-mUK^tT. * 
tzWmU^CO^^t, 0 . 0 0 1 ~ 1 0 m g/k g £ 
1 ~~§kmz-ftlfXtk5-'?& Z t tfX'% h . 
[0 187] 

[0 188] 

mmmi mmmi 

(IS, 7R) - 9- < (2R) - 2- ( (1R) - 
-2-7x-;l^7-fef^} - 4-<$y^f^-4, 9 

-yr-yt's^p [ 5 . 3 . o ] fujy • — &be& 

(IS, 7R) - 9- { (2R) - 2- ( (1R) - 

3, 3-^:7;^n^?cK<.y^-;U) -2-hHD^fy 

-2-7x-;l>-T-fcf-M -4, 9-^Tifb'^7o 
[5. 3. 0]f*Vl. 9 1gO*7)<x^y-^5 0 
m 1 mmz, */UA4 $ VW.^)Vm8M 5 5 9 m g£ 

jn^, sffltt 1 3B§ram^t/L% sje^iisiKii 

U »My'J*y;W7^n7h/77^ - (?§ 
£te§«: ?tm*;kA./;><? 7-^=4/1 ) (CTfMK 

u m.mit&m 1 . 8 s g *%&mwt lxwz. 

[0 1 89] 'H-NMR (CD3OD, 5ppm) : 
0. 80-2. 50 (1 2H, m) , 2. 90-4. 0 
0 (9H, m) , 7. 25-7. 57 (5H, m) , 
7. 7 8-8. 0 0 ( 1 H, m) 
I«FAB-MS (m/e, ( C 22 H 29 F 2 N 3 0 2 
+ H) * t LT ) : 406 

mmmi-2 m?m) 

(IS, 7R) - 9- < (2R) - 2- ( (1R) - 
3. 3-y7;^ny?p^yf;^) -2-bKo^y 
-2-7x— )VT^)V) -4-4 $y^f-;i^-4 , 9 
- y'Tfb'y^ O [ 5 . 3 . 0 ] xfl V ■ —$k\YjY.% 



(IS, 7R) - 9- < (2R) - 2- ( (1R) - 
3. 3 -y^/^ny^D^yf;!.) - 2-h Ho^f^ 
-2-7i-^7-bf;K -4-^i7^f;l/-4, 9 
-y'Tfty^n [5. 3. 0 ] "fijV ■ — 1 0 

9 m g OSSM* 1 0m iig*gt£. i£ffl4"JE?8ffc?a-eh 

/77^-[ODS-AQ 120-S50 (YMCtt 
5?) ] 0. 5Ma-ft^hU'>A6 0m 1* 



CT8 5. 5mg2riEfeiI#;i; LTtfJt. 

[0 1 90] 'H-NMR (CD 3 OD, 5-ppm) : 
1. 30-1. 52 (2H, m), 1. 60-2. 10 

(7H, m). 2. 12-2. 47 (2H, m), 3. 
02-3. 81 (10H, m), 7. 23-7. 47 

(5H, m) , 7. 87 (1H, m) 
WtFAB-MS (m/e, ( C 22 H 29 F 2 N 3 0 2 
+ H) + 1 LX ) : 406 

mmmi-3 (mm) 

(IS, 7R) - 9- { (2R) - 2-( (1R) - 
3. S-y^^nyj'o^yf/l/) - 2-bh'D^-y 

-2-^x— )VT-fi-)V) -4-4 4 , 9 

-vTifb^^o [5. 3. 0 ] ■ 



(Igl ) 

(IS, 7R) - 9- { (2R) -2 - ( (1R) - 
3, 3-=Jy)V^-u^^u^.y^-)V) -2-b Fo^f^ 
-2-7x-/P7-fef/H -4- { (<yiy/M-^i/# 

[5. 3. 0] x^^^Ric 

(IS, 7R) - 9- < (2R) - 2- ( (1R) - 
3, 3-y7;^Oy;n^yf^) -2-b h'D^fy 
-2-7x-;UT-b^> -4-4 57^^-4 , 9 
-i>'Tifb-^y'n [ 5 . 3 . 0 ] xtf^ ■ — 1 2 
5mgc7)7k2m 1 My^t>4m 1 Jg^fc, M&lZ 
X&fa^> t J)Vtti'J?l)Vtf.—)V0. 0 4m K IN* 

miti- h 0 v^mm. o . i m 1 ^nadint , ism 
m±i^zxmammk. mimmi- h v v^x-stm t 

y-;u= 1 00/1 ) izxmmL. mm&fyi 3 6m 
g zntz. 

[0191] 'H-NMR (CDC 1 3 , Sppm) : 
1. 40-2. 42 (12H, m) , 2. 82-4. 0 
2(9H, m), 5. 15 (2H, s), 7. 18- 
7. 5 0(1 OH, m) , 8. 4 3 ( 1 H, s ) 
ffiiWSWBFAB-MS (m/e. ( C 3l H 35 F 2 N 3 O, 
+ H) * t LX ) : 5 5 2 

(IS2) 

(IS, 7R)-9- < (2R) -2- ( (1R) - 
3, 3-y'7Woy7D / <m) -2-tHn^fy 
-2-7i- /UT-fef-A-} -4-4 $/^f;P-4, 9 
- iy'Tif b'>-? n [ 5 . 3 . 0 ] x # y • 

(IS, 7R) - 9- { (2R) -2 - ( (1R) - 
3, 3-> ; 7^a>-^n^>-^-;u) -2-b Pn^-y 

-2-7x-mf;H -4- { c;yy;l/^y^ 

[5. 3. 0]f*y4 50mg<7)X?y-;l-ii8m 
l 106mg, 2 0 XTmit^yiS^J*- 
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« 

( 2 0 ) B2 0 0 1 - 3 9 9 5 0 ( P 2 0 0 1 - 33#A ) 



3 2 7 m g SfeMtH t . 
[0192]'H-NMR(CD 3 OD, 5ppm) : 

0. 85-2. 30 (12H, m), 2. 80-3. 6 
5 (9H, m) , 7. 00-7. 34 (8H, m) , 
7. 5 5-7. 80 ( 3H, m) 
ffi#J£ggFAB-MS (m/e, ( C 22 H 29 F 2 N 3 0 2 
+ H) + i; I/O : 4 0 6 

H»J 2 

2 - { (2R) - 2- ( ( 1 R) - 3. 3-y'7MP 
isfW^V^-jV) -2-bh'Q^y-2-7x-;l/7-b 
^> -7-W $y^^-2. 

[3. 3. o] :t??y • — 

2 - { (2R) - 2- ( (1R) -3, 3->-"7;M-o 
$/?p^>--?-/P) -2-t h'D^r>—2-7ai— 
^-;P> -2, 7-v t T1fb*^^n [3. 3. 0] 

statu mm&ymmt lt#£. 

[0 1 9 3] 1 H-NMR (CD 3 OD, 3-ppm) : 

1. 20-2. 20 (9H, m) , 2. 82-4. 13 
(9H, m), 4. 41-4. 6 6 (1H, m) . 7. 
20-7. 49 (5H, m) , 8. 02 (1H, s) 
«^WIBFAB-MS (m/e, ( C 20 H 25 F 2 N 3 0 2 
+ H) + i: LO : 3 7 8 

H»J 3 

(IS, 7R) -4 - < (2R) - 2- ( (1R) - 
3, 3-y7Mo^D^yf;|/) - 2-bFn^y 
-2-7x-;l/7tfyH -9--f S;^f;k 4, 9 
-/Tlfb'/^p [5. 3. 0 ] > • — tgjgta 
(IS, 7R) - 4- { (2R) - 2- ( (1R) - 
3, 3-^^jj-av-^D^.y^) -2-bh'Ddf^ 
-2-7x-;l/7-fef;P} -4, 9-vTlfb'v-^n 
[5. 3. 0] x^y^fflVV HJfcMl fcHaMEStST 

8!SLT«Hfl:£ftS:MaL, l-c^*:. 

[01 94] 'H-NMR (CD3OD, 6-ppm) : 
1. 05-2. 1 7 ( 1 OH, m) , 2. 17-4. 3 
1 (11H, m) . 7. 20-7. 49 (5H, m) , 
. 7. 8 2-7. 48 ( 1 H, m) 

M»iFAB-MS (m/e, ( C 22 H 29 F 2 N 3 0 2 
+ H)*tLt) : 4 0 6 

8- < (2R) - 2- ( (1R) - 3. 3-^'7;M-o 



[0195] 'H-NMR (CD3OD, Sppm) : 
1. 08-1. 2 8 ( 1 H, m), 1. 28-2. 60 
(8H, m), 2. 60-2. 9 0 ( 1 H, m), 2. 
90-3. 75 (8H, m), 3. 75-3. 92(1 

H, m), 7. 21-7. 53 (5H, m), 7. 53 
-7. 7 2 ( 1 H, m) 

ffi^MUflgFAB-MS (m/e, ( C 21 H 27 F 2 N 3 0 2 

+ H) *b LO : 3 9 2 

HSSW5 

8- < (2R) - 2- ( (1R) - 3, 3 - y'7^a 
i/?W<.y*h)V) - 2-tKD^y-2-7xZj|/7t 
f;H -2-^^y^f;l/-2, 8-y7fXfn 
[4. 51 -t#> • — J&gaM 

8- { (2R) - 2- ( (1R) - 3. 3 - i^M-p 

-2-hh'DJfy-2-7x-;l/7t 
f-/W-2. 8-^TifXbQ [4. 5]7*^^Srffl 

L. MSflcJ: LTf#£. 

[ 0 1 9 6 ] 'H-NMR ( CD3OD, Sppm) : 

I. 12-2. 13 (12H, m), 2. 90-3. 9 
9(9H, m), 7. 23-7. 48 (5H, m), 
7. 95 ( 1H, s) 

MiiFAB-MS (m/e, ( C 2 2 H 29 F 2 N 3 0 2 
+ H) *tLX) : 406 

HJ6M6 

8 - { (2R) - 2- ( (1R) - 3. 3 - >?:7;M-p 
v-?p^.>-^-;10 -2-bHD^y-2-7x-/l>-7-b 
±]\A -2 --f 5/.*^-;l— 1 -*+)V-2 , 8-/7* 
fj^n r 4 . 5 ] jr£>: ■ — Wtffi. 
8- { (2R) - 2- ( (1R) -3, 3 - £?7/M-0 
isfn^y^iV) -2-hFDJfy-2-7x-^7^ 
^;P> -1-^^-/1^-2. 8-y'7fXh'D [4. 5] 

xj& y Srfflv \ mtm\ 1 1 ffitto^srcaos LT»fc 

[ 0 1 9 7 ] 'H-NMR (CD3OD, 5-ppm) : 
0. 62-2. 31 (15H, m), 2. 99-4. 0 
1 (7H, m) , 4. 01-4. 30 (1H, m) , 
7. 2 2-8. 14 ( 6H, m) 
IMFAB-MS (m/e, ( C 23 H 81 F 2 N 3 0 2 
+ H) *t LO : 4 2 0 
HJS0IJ7 

3 - { (2R) - 2- ( (1R) -3. 3 - SfZZk^S 
^?P^,y^;U) -2-bh'pJry- 2-7i —fl-T-t 



±AA -3-<$y^f;l/-3, 8-^TiFb^p ±M -9-A Sy^.f^-3, 9-y'7fXbP 

[4. 3. o] y^y • — jgjjgfg [5.5] 7yf^y • -asm 

8-{(2R)-2-((lR)-3, 3-s^7^*n 3-{(2R)-2-((lR)-3, 3-5>7iM-n 

v/O^yf-Ax) -2-fc KP^fy-2-7x-^7-t: i^?U^>^-)V) -2-hKn^fy-2-7x^7t 

-3, 8-^'TifbV^n [4. 3. 0] f-;U>-3, 9-y7f^tD[5. 5]*7>t#>^ 
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(21) S2001-39950 (P2001-3A) 



mmm 1 1 mmtt&x'wmLxmmitizmzm 

[0 1 98] 'H-NMR (CD 3 OD, 6-ppm) : 
0. 60-2. 7 7 (16H, m) , 3. 39-4. 2 
9 (6H. m) , 7. 40-7. 71 (5H, m) , 
8. 04 ( 1 H, s ) 

MMFAB-MS (m/e, ( C 23 H 31 F 2 N 3 0 2 
+ H) * t LX ) : 420 



[5. 3. 0] 5mgc7)^7j<i^y— /Hm 1 



2- { (2R) - 2- ( (1R) - 3, 3-^'7;^Q 
^?q^yf-;P) -2-b Ho^y- 2-7i- ;PT-b 

-7->fS/^fyl/-2, 7-y'7f^ep 
[3. 6] x;fry • —miit& 

2 - { (2R) - 2- ( (1R) - 3, 3-^'7/M-n 

f-;P> -2, 7-y'7fXfn [3.6] f^yJffl 

U m&mWfaMtLXftt:. 
[ 0 1 99] 'H-NMR (CD3OD, 5ppm) : 
1. 25-2. 25 (12H, m) , 2. 95-4. 2 
5 (9H, m), 7. 20-7. 56 (5H, m) , 
7. 78-8. 04 ( 1H, m) 

flfeJHUtgFAB-MS (m/e, ( C 22 H 29 F 2 N 3 0 2 

+ H) + 1 LX ) : 40 6 

HS6M9 

1- { (2R) - 2- ( (1R) - 3, 3-^'7;^o 
x?a^.y^) -2-h Ko^rv— 2 -7i- ;UT-fe 

f-;H -4- {2- (>f T^yxfvH b° 

^ V is V • — 



4- (2-7S7Xf/l,) -1- { (2R) -2- 
( (1R) -3, S-i^/l^nS^o^yf-^) -2 
-b h'odf^-2 -7x-/l-7-l:f;H f^Ui/'ySrffl 

v ^ . hmct 1 1 mmnumx-nm t t fis-fti^j £ sat 

'H-NMR (CD3OD, 5-ppm) : 0. 80-2. 
20 (14H, m) , 2. 20-3. 66 (4H, 
m), 4. 12-4. 70 (2H, m) , 7. 20- 
7. 50 (5H, m), 7. 55-7. 9 5 ( 1 H, 
m) 

f&frft?&£FAB-MS (m/e , ( C 21 H 29 F 2 N 3 0 2 
+ H) + £LT) : 394 
1 0 

(IS, 7R) - 9- < (2R) - 2- ( ( 1 R ) - 
3. 3-i?7)V*U>"7w^y^)l>) -2-hKn=3ry 
-2-7x-;PT-bfvl-} -4- (^f/HS7) p<^- 
;P-4, 9-^'T-rt:^^o [ 5. 3. Olr^y- — 

(IS, 7R)-9 - < (2R) - 2- ( (1R) - 
3, 3 -i^/M-oi^n^yf-zP) - 

-2-7i-/l'7*fiH -4, 9-y7ft'y?D 



Slti£9. 5mgSrjD^.. M^CT3 6^Jt« 5 L/S. 
^&£*gfJifSlIIU fb7tFD77yiml« 
U Zliy-t-7'f;H 5mg2:Jni.. gfil:T3 

/l ) KTIMSU aWt^Hll 1 m g SJtfiiftKftK 

[0200] 'H-NMR (CD3OD, Jppm) : 
1. 30-2. 50 ( 12H, m) , 3. 08, 3. 1 
1 (3H, 2*s), 3. 14-3. 8 0 (9H, 
m), 7. 24-7. 44 (5H, m), 7. 91, 
7. 96 ( 1H, 2* s) 

ffi^SfgFAB-MS (m/e, ( C 23 H 31 F 2 N 3 0 2 
+ H) + 1 LX ) : 420 

mmmi 1 

8- ( (2R) - 2- ( (1R) -3, 3 - y'7;^o 
>-?CK<yf-;U) -2-bb'n^y-2-7x-^7-fe 

■fr/H -2-^.y^y-f $ H A )V— 2, 



0 [4. 5 ] r^y • — jgj 
8- { (2R) -2- ( (1R) -3, 3 - 
y7n^yf/l/) -2 -t Fo^f y-2-7x- /PT-fe 
fvH - 2, 8-^'TifXb°a [4. 5] fij^h^V 

[020 1 ] 'H-NMR (CD 3 OD, Jppm) : 
0. 95(3H, t, J = 6. 0Hz), 1. 10- 

2, 15 (17H, m) , 2. 49 (2H, t, J = 
7. 0Hz), 2. 93-3. 90 (8H, m), 7. 
20-7. 46 ( 5H, m) 

ffiflflWSFAB-MS (m/e. (C 26 H 37 F 2 N 3 0 2 
+ H) * h LT ) : 462 

mmm 1 2 

(IS, 7R) - 9- ( (2R) -2 - ( (1R) - 

3, S-y^KPy^a^f/l-) -2-bKpJry 
-2-7x- jVT^iV) -4-x^y-f $ fM;l^- 

4, 9-yr-yfy^P [ 5 . 3. Ojf-^y-— 3-7 

(IS, 7R) - 9- < (2R) -2 - ( (1R) - 
3, 3-=Jy)V^ui^^u^.y^-)V) - 2-th'o=5f^ 
-2-7x-;l/7-fef;H -4, 9-^Tifb*^^a 
[5. 3. 0]f*y20. 0mg«i*l^7-;H 

m 1 r-fe hf-^-r 5 Ym*^)V3^it>mwmL 

1 2. 6mg£jD;L, SfifcT 1 <5&fWtfmLtz. 

1 ) trC»«U mmfo&m 3 . 0 0 m g ^atfeafrKft 
[0202] 'H-NMR (CD 3 OD, Jppm) : 
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1. 49-2. 20 (1 2H, m) , 2. 25 (3H, 
s ) , 2. 28(3H, s) , 2. 88-3. 27 (4 
H, m), 3. 32-3. 75 (5H, m), 7. 25 
-7. 52 ( 5H, m) 

<£#fi?HFAB-MS (m/e , ( C 23 H 31 F 2 N 3 0 2 
+ H) + h LT) : 4 2 0 
HffctfiJ 1 3 

1- { (2R) - 2- ( (JJR) - 3. 3-^7;^Q 
js<?u->^>j-)V) - 2-bKn^y-2-7x-;|/7-tr 
-4- {2- (JC^W 5 hM/l^) 7$7Xf 

4- (2-757if;l/) -1- < (2R) -2- 
( (1R) -3. 3-v : 7;^n>-^o'<>-^-;u) -2 
-b FnJfS/-2-7x— /PT-bf-;U} b^'J^'>-£ffl 

[0203]'H-NMR(CD 3 OD, 5ppm) : 
0. 85-2. 11 (14H, m), 2. 17 (3H, 
s) , 2. 35-3. 25 (5H, m) , 4. 48 (2 
H, m) , 7. 2 3-7. 4 3 ( 5H, m) 
ftfMBSSFAB-MS (m/e , ( C 22 H 3l F 2 N 3 0 2 
+ H) + i:LT) : 408 

mmm 1 4 

(IS. 7R) - 4-7$yV-9- { (2R) -2- 
( ( 1 R) - 3, 3- : Jy)V^X3^u^.yj-)V) -2 
-bHo J ry-2-7x-;l'7-tef;H -4, 9-^T 



4- (2-7Syxf/l,) -1- { (2R) -2- 

( (1R) -3, 3-y"7;^D-/?n'<yf;p)-2 
- b Hn^f y- 2 - 7 i-^7tf ) t'^Vi/y&m 

[0205] 1 H — NMR (CD 3 OD, Jppm) : 
1. 25-1. 70 ( 8H. m) , 1. 70-2. 10 
(7H, m) , 3. 09 (4H, m) , 4. 48 (2 

H , m ) , 7 . 1 0 - 7 . 3 4 ( 5 H , m ) 

ffltfMfffgFAB-MS (m/e, ( C 21 H 30 F 2 N 4 0 2 

+ H)'tU) : 4 0 9 

###J1 

(2R) - 2- ( (1R) - 3, 3-y'7^Dy^P 



iffy?Q[5. 3. 0] J 
(IS, 7R)-9-{ (2R) -2- ( (1R) - 

3, 3 -S^/l^ny-^u^y^/U) - 2-b Kn^f y- 

-2-7i- /l/r-fe^/H - 4, 9 -VT-f b>?o 
[5. 3. 0]f*y58. brnz^Wt-i/t^V^V 

"75 HO. 0 4mlglC, lH-b^V-^-l-* 
-9" 5 ^' >igS?Jg 19. 8mgai>yWVrn b*;P 

Xf;l-7$y0. 0 2 3mg£fln;i. SgCT 1 28#S 

?D-7f^77-(-[ODS-AQ12 0-S5 0 (Y 
MCttM) ;?§ai^: fh7tHD75y/*=3/ 
7] tCTflfiRU mmC&faAA. Omg^*tfeHI#:i: 
LTff/c. 

[0204] 'H-NMR (CD 3 OD, 5ppm) : 

1. 25-1. 68 (3H, m), 1. 83 (4H, 
m), 2. 05(4H, m), 2. 22 (1H, m), 

2. 37 (1H, m), 3. 03-3. 7 7 (8H. 
m) , 7. 23-7. 49 ( 5H, m) 
<S4MBffiFAB-MS (m/e, ( C 22 H 30 F 2 N 4 0 2 
+ H) * t; LT ) : 42 1 

1 5 

l-((2R)-2-((lR)-3. 3_zy7Mg 
^^o^.y^) -2-b(<ajry-2-7i-;l/7-b 
f-fl,} -4- (2-/7-y7lf;|/) b-^'jy'y — 
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C<y±M -2-bh'Qjry-2-7x^ii 
(111 ) 

(2R, 5R) — 2 — (t — y"^~)V ) — 5 — ( (1R) 
-3-^yy?n^f;H -5-7x-;k-l, 3 
-> ? *dfV7>'-4-3j-y&Df ( 2R, 5R)-2- 

( t-V*f-)V) -5 - ( (IS) -3-^Vy^D^ 
yf/H -5-7x-^-l, 3- : JttV7>-4- 

D. -fe*— A-yVN ( S e e b a c h ) £><7X/j}£ [Te t r 
ahedron, 4 Of 1 3 1 3 - 1 3 241 ( 1 9 8 
430 ] ttoTMl^ (2R, 5R) -2- (t- 
7*f;k) -5-7x-^-l, 3-=JttVy>-4- 
1 OmgWf H7b FD77y20ml -^flf 
><f-/H> >H£b 'JTih'lml -78°CT, U 

f-^Ai^M yrne^rs k i . sm^^r >mw.i . 

7m 1 SriTL 3 O^itJf Lfcft. y?Q^fy 
/285mg^)fh7bKn77yl. 5mH§?&2:in 
i.ltl. SWHSHSfPLfc. RJEfcSrSSxfvMcT 

T'JiI&ifc**ft. &*ffi&v^*i^AT'Sg**L*:. 

1 5/1-10/1 ) izxmwkL, mmikinWizztL? 

tll50mg, 2 54mgjflt«®t LT*#£. ^*l-f 
fl<04ftEI(iNMRONOE J: OSfeJgLfc. 
(112) 

(2R, 5R) -2- (t-T'f/P) -5- ( (1R) 
-3, 3-y7/Wny/*o^>f;P) -5-7x-;P 
-1, 3-^^fV7>-4-Ji->'(0^ 

(2R, 5R) -2- (t-7*f;P) -5- ( (1R) 
-3-«yy?n^yf/H - 5-7x^-1, 3 
-i/5j-dfV5>-4-7j-y2. 8 gc7)^oo^;UA3 0 
m 1 tmtz* *#T\ H7 •y<ffc$Axf-/V7'5 y§H»4 • 
8 9m 1 Srfln*.. SiMiT 2 0 ftlBHM* Lfc . RJE» 
^dd*^(:t«L, i&ft:&ifckT«ift# 
ft. *£*^K^/*>^AT3£**L*:. ?§&£$ffig* 
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- (ISaijSjK : ^*-0->VH«Xf->U= 2 0/1) iCT 
»SSSt^S-ft^!l2. 4g£»fc. 
(XS3) 

(2R) - 2- ( (1R) - 3, S-S^WOS^O 
^y^-JU) -2-t K x - 2 - 7 x 

(2R, 5R) -2 - ( t-rW) -5 - ( ( 1 R) 
-3, 3-y'7Way^n^f/H -5-7i-^ 
-1, 3-y^V7>'-4-^y2. 4g^^/- 
/l/30ml Jg^t . 1 Nfcmfci- h ] J «7 A7k?g}$ 10m 

1 SriDi.. M;S£T3B#p H W#L*:. *?y-)V*WE. 

& c t i,zi. vmmfc&m 1 . 6 e s s» 

###J2 

(2R) - 2- ( (IS) - 3, 3-y7MQy^a 



^.yf-;^) -2-bKQjry-2-7x-/l/§| 
(2R, 5R) -2- (t-7W) -5 - ( (IS) 
-3-^Vy7n^yf;P) - 5-7x-^-l, 3 

mzx mMit-sm * mm l ti . 

##CT3 

(2R) -2- ( (IS) -3-7/^c?^-^a-^.>f- 
;l^) -2-bKo^r^-2-7x-;UBt^ 

(xmi) 

(2R, 5 R ) - 2 - ( t -5 - ( (IS) 
-3-b Fo^r>->-^n^>'-f;U) -5-7i^- 

l, 3 -i^^y^y- 4 

(2R, 5R) -2- (t-y^-)V) -5 - ( (IS) 
-3-^Vy?o^yf;i/)-5-7x-^-l, 3 

i mmz. 7k<%T. ^mit^m-r h u 7 1 m g £ 

itSm 1 5 7 m g i&iSfeiul^KJ: 
(IS2) 

(2R) - 2- ( (IS) -3-y)^u^^u^y 

^)V) -2-t Hn^v--2-7j--;i^PK<7)-^BS; 

(2R, 5R) -2 - ( t - 5- ( (IS) 

-3-tKnJfyy?n^yf;i/) -5-7x-;l- 

1, 3-y^y7y-4-^y$-fflv\ #fi?Jiii 

###J4 

(2R) -2- (3, 3-y7Mny?n7f;l-) - 
2-t KQjfy-2-7x-;Hag 
(Ifil ) 

(2R, 5R) -2- (t-7f-;L-) -5- (3-^.> 
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l J)V**~s- 1 -t Yu^isl/Va-f+fr) -5-7x 
x;U- 1 , 3-^^fy5>--4-^-y<7)^ 

(112) 

(2R, 5R) - 2- (t-r^) -5 - (3-0 
^VPJj-^^v-^ay^) -5-7x^- 1 , 3 -is 

ttVvy-A-^yey&fc 

iSiTfffc (2R, 5R) -2- (t-rf-;u) -5 

- 1 -t Ko^fyy?o7f 

-5-7x-;p-i, 3-y^V7y-4-*y 

2. 8 2gO?Dn^/l/A8 0m l^jgtc, *?£T\ 4 
-^^-;ursyeu> ? >'2. 6g2:jDi.. ISIiaKKT 

btummco^^v-y/wm^/^ 1 / 1 Mm* ^ v 

*TJfe»8toO h ;PX >- 8 0 m 1 jgSlfc: . SffltT 2,2' 

- rv't'X ( ^ y 7fn- h U ;U ) 5 6 m g SUvJcfg-ft; 
M/-n-y>/kXX2. 3ml£iD;t, 1 1 0°CtT 

S:y'J*y;W5A^D7h/77^- (Siftigffi : ^ 

1. 8 2g£*iM#Mli:LT#*:. 
(HS3) 

(2R, 5R) - 2- (t-^JV) - 5- (3-** 
Vy?n7f;l/) -5-7x^-1, 3-y^V7 

y- 4— 

lS2Tftfc (2R, 5R) - 2- (t-7'f;l/) -5 

- ( 3-<yy';myy?a7f;i/) -5-7x-/P 

-1, 3-v ? 5i-^fV5>'-4-3j->'l . 82gC0x^y 

-iv a om i jffflKtc. ^mv^v^K-mmmA 3 

/Ptf^Kl. lm 1 c7)^'^oa^^y5 0m 1 fg^C 
-78°CT^if y;^n'J h'0. 6 3ml £fln;iT5 

iMaHWPtfcRieafe:. -7 8xm*TU n?sjgtT 

1 5 fllSfflH* L/c . fcmmizmiz h 'J xf-;UT SVO. 
5m 1 £Jn;t. aa^kfKlL** 1 ^ 3 0#S8H¥ L 

7f^77-<- (V§ffim : ^ *ry/Hm3i-f-)V= 8 
/l ) fcT«f«U. m&it&tol. 3 6 gSrJSWfijKi: 

(IH4) 

(2R)-2-(3, 3-y'7lWoy?D7f;l.) - 
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2-b Hn^fv- 2-7 x-;U»BW>^jfi 
JDe3Tf§fc < 2 R. 5 R ) — 2 — ( t - 5 

- (3-^y^D7f;P) -5-7x-;l^-l, 3 

###"J5 

4 -T 5 7-1- < (2R) - 2- ( (1R) - 3, 3 
-y'7;^Dyj'D^yf;|/) - 2 -h h'o^r^- 2 - 

7x-;^T-fcf-;H &<VjSy ■ — Jggg& 
(181) 

l v^- 4 - 1 - y b S^U-Kxyur 5 7 b^. 

U jy'iX^jS 

4-7S7-1 -<yyMXiJy>2 5 g<7)7ootf; 

5 0ml ^^^tK^T^'- t --f+jVisti—if.* 
A V 3 1 . 4 gSrJnx., Afflict 2B*HHBf|£L.fc. RJ6 

&Clt£J:9»fLl^!l3 5. 6 5g*»t. 
(IS2) 

4 - t - 7" h *l/i])Vi£—)VT 5 7 U ^'y^EK 

1 -O-i^/l/- 4 - t - 7" h ^AriZ—iVr S V b^ 
'Jyy5 9 gSry^y — 5 0ml -S12 4 m If! 

X-x/H:Tgt?f-r-i.^i:^i:0*S'fl:^5 3. 7g 
(183) 

4-t-7h^fy^M-/l'7Sy-l - { (2R) - 
2- ( (1R) -3, B-a^ktoi^n-^yf-jlO 
-2-hHnJfy-2-7x-;l'7-bf;K WJit> 

CDS®. 

4 - t -7 b *i/t))Vi£—t\>T 5 7 tf< U i^'V 2 2 0 m 
gRtf (2R) - 2- ( (1R) - 3. 3-y7/M"U 
y^D^yf^) -2-tKnJfy-2-7x-;l/iK 

2 5 6mg^DD^A8mlJ|IK, 1-bKo^f 
y^y/ h V TY—lV 203mg, 1 -X^-/P- 3 - 
(3-y7W$y7oe*) 5 V2 0 1 

m g £ gffltCT Ulifc&D . iHJi&gK T 3 B#!§» L . 
RJE«*iH»x-f-;Hcr«R U 1 N*®^ h U -7 A 

^y;^7A;o7h/77^- (?£tii?£#E: 'v 3 f-»^->" 
/it&x^/^=2/l ) fcTHWRU Mfc£&3 1 4 

(IS 4 ) 

4-757-1- < (2R) -2- ( (1R) -3, 3 . 
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7x-;l/7tf;H b^'J^V • — J£igffi£D-£-j& 
4-t-7h^#;Mf^/KTS7- l - { (2R) - 
2- ( (1R) -3, 3-S''7;M-n>':y*n^.>-^-/U) 
-2-bKa=3f$y-2-7iX;urbf-;P} b^U^'y 
84mg£ 1 0%ig-^^y-^2m 1 izmML. m 
iIfcT3B$|SHM*Ufc. **l£*flEe*U 
SSrtimx^/^dr-tf-yJ; OSJSA'^&.I fctcJ: 9fl 
mfc£»6 0 m g &m&Mfot LT#7t . 

4-T57-1- ( (2R) -2-^?o^.>^-;l— 2 
-bKP^y-2-7x-;^7-bf/|/) ^'Jy>-- 

(2R) -2-^^n^y^-/W-2-b Kadfv—2- 

4-T57-1- < (2R) -2 - ( (1R) -3, 3 
-y7/^ny;n^yf^) - 2-bFo^-y-2- 
7x-^yb^-;U -4-X+)V\Z*<V s Jy 
(181 ) 

N- t -7 h^Sy#;l^x/M y -^nf-;y®?xf-;UD 
(IS2 ) 

n - 1 - y h * is*i)VX—)V- 4 - y ^;Pb^< y v'y- 
N-t-7S^y*/l/#-;N y-^^fylif* 

5. Og«rb5tKD77yiO0ml-Mt^f 
^'jyS?T5F7. 4m 1*1*8^ -7 8*CT, 1. 5 

m y ^*7A >m yro bvur 5 H'/y^DA,^t^i 

15. 5ml£i&TU -4 0°Cy\£#iSU 1 B#^Jg 
#L*:. RJEM$r-7 8°C^ait3 T 7^^3. 6 

m i ^srFtMta^t^iaL^io i&mtknLtz. r 

>>AtteiLt, «8l£«EEe*U &t>tiizffl&&*s 

^iry/BSrxf-/!^ 17/D fctffMU ^ 

(183) 

N - 1 -rh^iy^/^x;P-4 -^^b^U J/y- 

4-*M>yl«M 

N- t -yh^iy^;^— ;|^-4 -^f-^b^-U i?y- 
4 -^7;^>®tX^ 1 . 5 g07 5%^< ^ J—)V*m 

mxz 6 N*s^-ft^ u *? j**wm. 5 m 1 z nut . 1 b^sjd 
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(XS4) 

4 isi]lV-#—)VT 5 7 - 1 - t - V V 

N-t-7>^v# /UiKxyu - 4 - y f-/w tr^ y i>> - 

A-%)V#>&tl 0 0mgtf0h;Uxy 1 4m lfgiKlC 
h'JXf-;l^TS>-0. 6 0ml. y7i-/^jylTy 
F0. 9 3ml£jD;i. 1. 5B#M&iSs£L*:. RJS 
Jg/\<y^T^3-;P0 .45ml £i„;t. H(C2 7 

^JtS}S2:^U^y;^7Ay'nvh^ , 7 7-f— (*£ 
ffijffiK : ^ ^ fty/^fIxf;^= 10/1—7/1) 
T«1L, ffl^S-fb-^J 1 . 0 g . 
(XJ55) 

4 - ^y y;l/^^ y^/l/*-/l-7 S 7 - 4 -.Xf-A'tf^ 

y s Jy<r>&WL 

4 -^y^VM-df v-^;w^x/ur 5y-i-t-rh=3f 

y#/P* - x;U-4 -.Xf-zH^y y>l. 0 g£ 1 0% 
iSK-y 9 y—)V 2 0ml fcrjgflfU S&fcT 1 2 B?|3J 

JWFUfc. ?§M£Mffi@*U »&*ifcSiaEfc:**iin 
i, ^'xf-^x— r;P«fe»Lfe. **£4M*»ft;-*-h 

*) mmtt.&fa 4 6 3 m g Z'fttz . 
(186) 

4-^yyyWy«;^-;t-7S7-l- < (2R) 
-2- ( (1R) -3, 3- t Jy)V^U^9xi^y j f- 
)\/) -2-b Fo^y-2-7x^l/7-bf;K -4- 

y f-;w t'^. y ^'xo-^-Bg 

4 -*<*V : J)Vtt i/ij)V-#—lVT 5 y - 4 - ^ 



(187) 

4-757-1- { (2R) -2- ( (1R) -3, 3 
-y^/^Dy^D^f/l/) -2-tHn^fy-2- 
7 x x;UT-fe ^-/P } - 4 - y f-;U t?^ y y'y^ 

A-^V'JAs** y*;^-;k7S7 - 1 - { (2R) 
-2- ( (1R) -3, S-^'y/M-oixy'n^yf- 

yp) - 2-b HnJfy-2-7x-/l/7-bf;H -4- 
;l/tX'J yy 5 6 8 m g(D^ ^ 7- ;H Om 1 -jp 
»xf-;P 5 m 1 ffliftfc 1 0 %J *y ~J*7J* -&<Mffl$& 2 0 

tttts l . *|7kbs®^ h y ^ATS^i-rs i (c i k> mm 

3 2 0 m g SritfeilB^lt k LT ftfc . 



4-7S/-1- ( (2R) -2-Sy^Q^.V^-2 
-h KnJry-2-7x-;P7-fef^) -4-y^fa- 

(2R) - 2-y^o'iyf;l'-2-hKa^y-2- 

4-7S7-1- { (2R) - 2- ( (1R) - 3, 3 
7x-;l/7-bf/H -4-x^-;Ub°^.y *J> 



.A. 



##mi o 

4-T$y-l- ( (2R) -2 -=/9u J *->^-)l—2 
-hHQJry-2-7x-/l-7-fef;l/) -4-x^-;l-b° 

(2R) -2-y-^a^.y^-;U-2-t Kn^fy-2- 

£*£«3ftu m&mimmkLxnte. 
##^ji i 

4-T$yyf-/W- 1- < (2R) - 2- ( (1R) - 
3, 3-y'7Mny?a^yf;l-) -2-bKpjfy 
-2-7x-^7-bf/^> fa°^.y^> 
1 - t -7'>df>'^^^<x/U-4 -Ti^'Hy ^-/l/b'^y 
s^SrJflVV #*W7XS5-7fc|^«<0^r&tr«H 

##0*J 1 2 

4-7577-fyHl - ( (2R) -2-i'7w<y^- 
)V-2-\z Fo^y-2-7x-;^7-(;f;|/) tf^'Jy 

y_ 

(2R) -2-y;n^yf;P-2-fcKn^y-2- 

7x-/i#B*ffl^. ##mi i k nm<r>n mizxmm 
##<m 3 

4-7$77f/l/- 1-1 (2R)-2-( (1R)- 
3, 3-y7MDy^P^m) - 2-b^pjry 
- 2 - 7 x —)VT^)V } - 4 - y jVMg^: y 

(IS1 ) 

N- 1 -y h^i/XjUtf—jis-A - 7f;i-hX'jyy- 

4-y^y— jucD^m. 

N-t-7h#y*;l/ ^x;w - 4 - y ^-/P Ui/'y- 

4 - yixf ;l/ 527mg«fb7t Ha^^y 

5 m 1 tK^T. *S-ft 'J f>A7* 5 x»7A 9 
Omg^Jp^.. PIiaStTlBtra^L/Co RJESBEteW 

^-hy-7A- lO*WBi*Jpi., liWfSfll#L-C-fe7 



(112) 

n — t — y h^r y*;i/.f-;k-4 - y ^-;kt°^ y - 



4 -*;l^A'^fh KcO-^-fS. 
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mmz, -6 0°CT. WbtWVA'O. 2ml£arF 
ftfc N - t - 7* h 3f isi))Vi£~)V- 4-* f-;^b 0 ^ 'J 

y-4-^^y-;w;nn*Mlm l j§JR^JBT 
L , RiMKcT 2 0 ftRHtfFtiL h 'J xf-/PT SV2m 
l *Jni. ^\fc#iaL3r#*4>0. SBSHHWfLfc. 
Rit»?ft£Bffl?x-?-A'fcT*3R L . l&ft^e*tc:TJ« 

S£U ^^^^y^y/l^^A^o^h/^ 
7-r- (?§#*£& : ^- i f>/ft^xf-;U=4/l ) (C 
ttlL, »ffc-£* 367mgS#ft. 
(I@3) 

N - t - 7> ^ i])Vi£—)V -4~* b°^. U is V - 
4 -tf/U-^xb H 3 6 7 m gco* -?J—tV 5 m 1 mWL 
IZ, IfiCtilTyt-^A 1 . 2gRt;*f{fcy7 

mite****:. 

(XS4) 

4 -O^'/M - ^ juts, y^i-ju- 1 - 1 - 
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